Objectives: Adenocarcinoma of prostate is an internationally important health problem of the man, particularly in developed countries. The aim of this exploratory study was to evaluate whether significant changes in the prostatic tissue levels of calcium (Ca), potassium (K), and magnesium (Mg) as an androgen dependent chemical element, and bromine (Br), manganese (Mn), and sodium (Na), as androgen independent elements, exist in the malignantly transformed prostate.
Introduction
Prostate cancer (PCa) is the most common non-cutaneous male cancer in most populations. 1 Although the etiology of PCa is unknown, several risk factors including diet (calcium and some other nutrients) have been well identified. 2, 3 It is also reported that the risk of having PCa drastically increase with age, being three orders of magnitude higher for the age group 40-79 years than for those younger than 39 years. properties of chemical elements depend on tissue-specific need or tolerance, respectively. 5 Excessive accumulation or an imbalance of the chemical elements may disturb the cell functions and may result in cellular degeneration or death. [5] [6] [7] High intraprostatic calcium (Ca) concentrations are probably one of the main factors acting in both initiation and promotion stages of prostate carcinogenesis. [8] [9] [10] A significant tendency of age-related increase in Ca, magnesium (Mg), zinc, and many other chemical element mass fraction in the normal prostate was recently demonstrated by us. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Moreover, it was found that the prostatic tissue content of Ca, potassium (K), and Mg are an androgen dependent chemical element, but content of bromine (Br), manganese (Mn), and sodium (Na) are not bound to levels of sex hormone. 20 Thus, it seems fair to suppose that besides Ca, many other chemical elements also play a role in the pathophysiology of the prostate. There is evidence that certain quantities of chemical elements are lost as a result of such treatment. [35] [36] [37] Moreover, only a few of these studies employed quality control using certified reference materials for determination of the chemical element mass fractions.
Thus, the questions about the differences between chemical element contents in normal and cancerous
prostate tissue remained open.
This work had two aims. The first aim was to obtain reliable values for the Br, Ca, K, Mg, Mn, and Na contents in the prostate cancer and in the normal prostate gland using non-destructive instrumental neutron activation analysis with high resolution spectrometry of short-lived radionuclides (INAA-SLR).
The second aim was to compare the levels of chemical elements in normal and cancerous tissue. Table 3 . The comparison of our results with published data for Br, Ca, K, Mg, Mn, and Na contents in normal and cancerous prostate tissue is shown in Table 5 .
Material and Methods

Discussion
As was shown by us the use of CRM IAEA H-4 as a certified reference material for the analysis of chemical elements contents in samples of prostate tissue can be seen as quite acceptable. 9 Good agreement of the Br, Ca, K, Mg, Mn, and Na mass fractions analyzed by INAA-SLR with the certified data of CRM IAEA (Table 1) indicates an acceptable accuracy of the results obtained in the study of chemical elements of the human prostatic adenocarcinoma presented in Tables 2-5 .
The mean values and all selected statistical parameters were calculated for 6 chemical elements (Br, Ca, K, Mg, Mn, and Na) ( Table 2 ). The mass fraction of these elements were measured in all, or a major portion of normal and cancerous prostate samples.
From Tables 2 and 3 (Table 3 ). In contrary, the Ca and Mg mass fractions were nearly 3 times, and the K and Na mass fractions were approximately 20-30%, lower in adenocarcinoma than in normal prostate tissue (Table   3 ).
In healthy prostate tissue a half proportion (3 out of 6) of statistically significant inter-element correlations were observed for K: positive correlation On the other hand, the well documented fact that the cancer cells, including adenocarcinoma of human prostate, are under high levels of oxidative stress. 43 The cancer cells exposed to oxidative stress tend to forced adaptation mechanisms including production higher levels of antioxidant enzymes such as manganese-containing superoxide dismutase (Mn-SOD).
Mn-SOD has been shown to be high in human tumors including lung cancer 44 , ovarian carcinoma 45, 46 , thyroid tumours 47 
